Optimization of gene transfer into intestinal epithelial cells using a retroviral vector.
Somatic gene therapy has been proposed as a method of treating various metabolic diseases and conditions associated with a deficiency in secretory proteins. The intestine, because of its accessibility, large size, rapid rate of cell turnover, and known location of stem cells, is an attractive site for retroviral gene therapy. Stem cells in the intestine are known to reside in the crypts of Lieberkühn. In this study the IEC-6 cell line, derived from rat intestinal crypt cells, was used as an in vitro model to study the feasibility and dynamics of retroviral gene transfer in intestinal cells. Using a replication-deficient retrovirus, we delivered a reporter gene, bacterial beta-galactosidase (beta-gal) into NIH-3T3 fibroblasts and IEC-6 cells. Successful transduction was measured by X-gal histochemistry. Viral titers on IEC-6 cells were lower than on NIH-3T3 cells but were within the same order of magnitude. Gene transfer increased linearly with retroviral concentration up to a 1:5 dilution of retroviral supernatant. With undiluted viral medium, gene transfer was inhibited and this effect was more pronounced with the IEC-6 cells. The negative effect of the undiluted retroviral supernatant was minimized by decreasing the harvest time from the packaging cell line. An optimal plating density 12 h prior to infection was found to be approximately 10(5) cells/6-cm dish in both cell lines. The infection rate was proportionally enhanced by the use of multiple infections. In conclusion, under ideal conditions, the IEC-6 cells were infected at similar levels of efficacy as NIH-3T3 cells.(ABSTRACT TRUNCATED AT 250 WORDS)